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1 
This invention relates to a new class .of soluble, 
unsaturated polymeric materials ,which are pre- 
parid by the copolymerization of tris-2-alkenyl 
aconitate with a 2-alkenyl alcohol and charac- 
terized in that they can be converted by heat 5 
and/or catalysts to insoluble, infusible .products 
by further polymerization or by copolymeriza- 
tion with other unsaturated organic materials 
capable of addition polymerization therewith. 
If is known in the art that tris-2-alkenyl 10 
aconitates, e. g., triallyl aconitate, polymerize, 
albeit slowly, .to insoluble,, infusÆble resins before 
more than a minor proportion of the monomeric 
material is converted to the polymericform. 
Hence, a soluble polymer of triallyl aconitate can 15 
be obtained only by halting the polymerization 
before gelation occurs,  This method is disad- 
vantageous, however, hot only because of.the low 
eld of soluble polymer but also because it neces- 
sitates separation and recovery of the  viscous 20 
and very high-boiling monomeric triallyl aconi- 
rate for use in subsequent polymerizations... 
I bave now found that, the amount of the 
monomeric triallyl aconitate convertible to the 
soluble, polymeic form can be markédly in- i5 
creased by copolymerization with a 2-alkenyl 
alcohol from the class of allyl, 2-methallyl, 2- 
ethallyl, 2-chloroallyl, 2-chloromethylallyl, 2-hy- 
droxymethylallyl, crotyl, tiglyl, and cinnamyl al- 
cohols, preferably those alcohols of the above, 30 
class containing .a terminal methylene group, 
e. g., allyl, methallyl and ethallyl alcoh01s. Suit- 
able tris-2-alkenyl aconitates for my invention 
include the aconitic esters of any of the aboyer 
mentioncd 2-alkenyl alcohols, those containing" 35 
a terminal methylene group being preferred, e.. g., 
triallyl aconitate and trimethallyl aconitate.- 
There is nothing critical about the minimum 
amount of the selected monomeric tris-2-alkenyl 
aconitate which is chosen to be onverted to. the 4o 
soluble interpolymerizate (it obviously being used 
in more than negligible amount) and the maxi- 
mum amount chosen will be in accordance with 
the desires of the operator, the only criterion be- 
ing that for each molar equivalent of the aconi- 45 
tare there be used at least 1 molar equivalent of 
the interpolymerizing alcohol. There is no criti- 
cal upper limit on the amount of the alcohol, 
since where if is used in excess of the combin- 
ing proportionsæ the excess acts simply as an 5O 
inert solvent carrier for the formed soluble inter- 
polymerizate. 
The reaction is carried out by heating the tris- 
2-alkenyl aconitate ai 25-140 ° C., preferably in 
the range of 50-110 ° C. with 1-15 molar equiv- 55 

 2 
alents of the 2-alkenyl alcohol .and..fo a ,rime 
suicient to effect, an. adequate degree, of reac- 
tion, such reaction times being within the .range 
of 2-150 hours and usually in the..range of 50- 
150 hours. 
The reacti0n is pomoted by a source of free 
radicals such as a peroxidic compound, .among 
which are organic peroxides, e. g., acetyl-per- 
oxide, benzoyl peroxide, and tertiary-butyl hy- 
droperoxide, these promoters ,being employed in 
amounts of from 0.1-20%, preferably 1.0-15%, 
by weight of the reactant mixture. 
The course of the polymerization reactin.can 
be followed by observing the increase of the vis- 
cosity of the reaction mixture. The copolymer 
can be isolated from the reaction mixture by pre- 
cipitation through addition of a non-solvent such 
as diethyl ether or n-hexane. If necessary, fur- 
ther purification can be effected by soluti0nof 
the copolymer in a solvent such as acétone and 
reprecipitation with the ab0ve-mentioncd non, 
solvents. Concentration of the precipitating 
baths yields a further amount of lower molecular 
weight copolymers which are likewise useful in 
various commercial applications. "  
" My new interpolymers can be cast or molded 
in a known manner to form rods, blocks:and 
sheets.  They can also be dissolved in an appr0- 
priate solvent and employed as lacquers or as im 
pregnated and waterproofing compounds. Simi- 
lar solutions may be prepared directly from the 
crude copolymerization reaction mixture by the 
addition of a high-boiling solvent, e. g., xylen, to 
the reaction mixture and concurrent distillation 
of any of the unreacted 2-propenyl alcoh01s.' 
Application of boat, e. g., at 60-200 ° C., to com- 
positions containing my new unsaturated copoly 
mers, particularly in the presence of a polymerï- 
zation catalyst or promoter, e. g., a peroxide, in- 
duces further polymerization, and the resulting 
products are quite indifferent to het and are 
strongly resistant fo attack by solvents. Suit- 
able addends including pigments, dyes, lïllers, 
and plasticizers, can be incorporated with the 
interpolymers in the soluble, fusible stage prior 
to the final cure. 
My unsaturated copolymers can be dissolved in 
organic solvents, particularly in copolymerizable 
compounds containing an ethylenic linkage such 
as benzyl acrylate, tolyl acrylate, methyl acrylate, 
allyl acrylate, butyl methacrylate, vinyl butyrate, 
diethel fumarate, and diallyl fumarate. The re- 
sulting solutions can be totally polymerized to 
insoluble, infusible products without leaving any 
solvents to be evaporated. Such solutions can be 
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êmpoyed in casting, laminating and impreg- 
nating operations, particularly where articles 
capable of being pre-formed and then "set" or 
cured in a final shape are desired. 
The following examples disclose my invention 5 
in more detail. Ail parts are by weight. 
Example 1 
A mixture of 100 parts of triallyl aconitate, 
100 parts of allyl alcohol and 4.1 parts of benzoyl 
peroxide is heated at 60 ° C. for a total of 336 
hours during which rime 29.9 parts of the per- 
oxide are added in approximtey equal incre- 
ments at 2,4-hour intervals. No gelation occurs; 
The reaction mixture is poured into a 50-50 
mixture of n-hexane and diethyl ether and the. 
precipitated interpolymer is further purified by 
repeated solution in the minimum volume of ace- 
tone and re-precipitation with the hexane-ether 
mixture, Drying the product in vacuo to con- 
stant weight yields approximately 23 parts Of 
solid interpolymer. Upon concentration of the 
precipitating baths a furthër quantity of lower- 
molecular interpolymers is isolated. 
Analysis: Found, per cent hydroxyl, 3.5; 
iodine number (Wijs), 1949. The hydroxyl con- 
tent is derived from the interpolymerized allyl 
a.lcohol, and .the iodine number indicates the 
residual unsaturation extant which is derived 
from the interpolymerized triallyl aconitate. 
(a) Upon heating a sample of the interpoly- 
mer at elevated temperatures, e. g., 120-150 ° C., 
it is converted to an insoluble and heat-resistant 
product. - 
(b) A 15-part sample of the soluble inter- 
polymer is dissolved in 6.2 parts of diethyl fuma- 
rate together with 0.2 part of benzoyl peroxide, 
and cured by heating in a mold at 60 ° C. for 21.5 
hours and then for 2.5 additional hours at 90 ° C. 
The resulting clear casting is resistant to attack 
by glcohol and acetone. 
Exa,mple 2 
'One hundred parts of triallyl aconitate are 
mixed with 100 parts of methallyl alcohol and 
2.3 parts of benzoyl peroxide. The mixture is 
heated at 60 ° C. for a total of 144 hours during 
which 13.7 parts of the peroxide are added in 
equal increments at 24-bout inter:cals. No.gela- 
tion occurs, nO 
The reaction product is isolated and purified 
as in Example 1 to yield. 36.6 parts of solid inter 
polymer .together with some lower-molecular 
weight interpolymers obtainable by concentra- 
tion of the precipitating baths. 
Analysis: Found, per cent C, 63.98; per cent H, 
7.40; per cent hydroxyl, 2.1. The analysls cor- 
responds to an interpolymer, containing approxi- 
mately 9.6 % by weight of methallyl alcohol and 
90.4% of triallyl aconitate. 
. Upon heating the interpolymer at 100 ° C.-with 

1% by weight of benzoyl peroxide, it is converted 
to a solvent and heat-resistant product. 
Having thus described my invention, what I 
claire and desire to protect by Letters Patent ls: 
1. An organic solution of an unsaturated ace- 
tone-soluble interp.olymerizate of monomers con- 
sisting of a molar equivalent of triallyl aconitate 
 with at least one molar equivalent of allyl alcohol. 
2. An organic solution of an unsaturated ace- 
10 £one-soluble interpolymerizate of monomers con- 
sisting of a molar equivalent of trimethallyl 
aconitate with at least one molar equivalent of 
ally ! alcohol. 
3. An organic solution of an unsaturated ace- 
1 ton-soluble interpolymerizate oî monomers con- 
sisting of a molar equivalent of triallyl aconitate 
with at least one molar equivalent of methallyl 
alcohol. 
4. A method which comprises interpolymeriz- 
20 ing, by heating in the presence of a Peroxidic 
polymerization catalyst, a mixture of monomers 
consisting of a molar equivalent of a tris-2- 
alkenyl aconitate from the class consisting of 
triallyl aconitate and trimethallyl aconitate with 
25 at least one molar equivalent of a 2-alkenyl alco- 
bol from the class consisting of allyl alcotiol and 
methallyl alcohol. 
5. An organic solution of an unsaturated ace- 
tone-soluble interpolymerizate of monomers con- 
30 sisting of a molar equivalent of a tris-2-alkenyl 
aconitate from the class consisting of .triallyl 
aconitate and trimethallyl aconitate with at least 
one molar equivalent of a 2-alkenyl alcohol from 
the class consisting of allyl alcohol and methallyl 
35 alcohol. 
6. An organic solution of an unsaturated ace- 
tone-soluble interpolymerizate of monomers con- 
sisting of a molar equivalent of tris-2-alkenyl 
aconitate from the class consisting of £riallyl 
'40 aconitate and trimethallyl aconitate with t least 
one molar equivalent of allyl alcohol. 
7. An organic solution of an unsaturated ace- 
tone-soluble interpolymerizate of monomers Con- 
sisting of a molar equivalent of a tris-2-alkenyl 
45 aconitate from the class consisting of .triallyl 
aconitate and trimethallyl aconitate with at least 
one lnolar equivalent of methallyl alcohol. 
PLINY O. TAWNEY. 
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